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54) INFORMATION RECORDING AND REPRODUCING DEVICE 

:57)Abstract: 

3 URP0SE: To improve the error rate of recovered data by comparing a sum between 
an equalization signal being an output of an identified point and a path metric 
iifference corresponding to likelihood difference subject to one-bit delay with a preset 
evel so as to obtain detection data. 

CONSTITUTION: A reproduced signal from an optical memory or a magneto- optical 
nemory or the like passes through an equalizer 1, in which the signal is waveform- 
jqualized and the equalization signal is subject to PLL control by a PLL 2 and a 
ecovered clock signal is generated. Furthermore, the equalization signal is given to a 
computing element 3 including a comparator, where the signal is compared with a level 
I and a level 2 and a detected data output OUT0 and an output OUT1 are outputted. 

Then the detected data OUT0 and OUT1 are given to an error correction ^.? xt | 9 

Jiscrimination circuit 4 being a decoding value estimate means as tentative detection 
lata and subject to error correction by the maximum likelihood decoding method and 
he result is outputted as detection data. 
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*T&m\zwm-z. 
[0049] hi \z$$m<D— mxm\ziiz>m&&uy 

a. ^bgi*aog[^<t$nfc^ ^bft^ttPL 

L 2K«tOPLLWffilSnTW^n5;^g#S±j3t-r 
•5. C©^ftffi^tetttJES£^tm#§§3»CA:*J 

^n, c:^TV^;n*«tt;w-^;P2a:JtiiE$n. &w 
5 ; -*ffl*ouTo&mB*ouTi£ffl*-rs. -^©^ &aj 

x-*0UT0RlA)UTll;i\ tt^«l3e^gi:L.T©X7- 
ITIEW^E^Ic^lfciilx-^tbTA^Sn. 

[0 0 5 0] S5SS3tC*^T. iMttrtT&S^ft 

fi^y k 1 1 hjI^nfc^K^tcttjfo-rs/ix* h 
Uy^©3Sat-i £©f0y k + <5 k -i Ua&^l- 

t. absP^;i/tittifrsctft<fcD. &fflx-*0UT0 

&tMJTl£#T^S. 

[0051] c©ii3a=£KTtcittBj-rs. ±iebfc<t-5 

fc» «*m^T«5C (7) (8) (Ditmz&Vrt 



[0 0 5 2] 
[ftl 0] 



(1 8- 
(18- 
(1 9- 
(19- 



* [ft 1 1 ] 



(2 0- 
(2 0- 
(2 1- 
(2 1- 



1) 
2) 
1) 
-2) 



1) 

•2) 
1) 
•2) 



-0.5 > y k + <5 k -i (2 6) 

±fB3:#«, JKT©<fc5ft3t<*2Mrr-5. 5£ (2 4) © 
&#©*&> SoilcMStCte/IXOfcJID. S.eICMS 
I'ttAX 1 £jlS. ^0, ^JktCiJv+Sx-^ttl 

Ti&srt^^ns. s; (25) ©•£#©« 
£\ SoiRr/SntcM-stcti^ic/XT.o^as. 

T, i (2 6) ©&#©«-&, SoilCSSICli/IX- 1 
SnlcMStCtt/tXOSrjlS. ^£0. ^Jk 

[0 0 5 6] ±IE©CttC«kO^JklCi3tt.5/1 
X* b'Jy:?©^<5 k t>ft£Tt*S. i£ (2 4) ©&# 

©«^> ^jk-iw^-^tiit^^ns©^ m 

2511c isttSA'x* HJ-y^rogfik ^Jk-i^e. 

y^©^<5 k «y k -0.5 iCftS. mmZjSi (26) ©& 
50 B^JklC&ttSAX;* HJ ^©MK. PS*Jk-l*»6 
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11 

yfomSt ttyx+0.5 ICfc*. 5£ (2 5) ©& 

#©*§£\ Sox RtfSii tcS&tCteiftlC/^X 0 £i§£. 
/UOffi/U^hU-y^tK (5) ±Df§S5«fc3i::OT 

[&14] Sox = Sn-i (27) 

Sn = Sox-i (2 8) 

^Jk- 1 ©/IX* hU ^©fPteSox-i -S 
.i-i=Sn-Soiia5. ckoT. P#£!lk©/1X* HJ 
>y^©^5x =S» I -S,ill S££(k- l©/tX;< MJ 
9 ©Sl©flHf -tifcfilC^ b < ts. 5 . 

[0 0 5 7] 01 tc&UT, ±i3LfcJtt5ES.tf/1X;* I- 
■J^^©SLmttjg»gg3lC c k^TfTt)n-5. £©il«ff§ 
3 ©*^WWgP«^©-*iSt5ll^t3 2 iC^LTiftBJ-T 

^gij^ai*©^tm^ykr^ /ix^ hu->^©M(5 
x-i t*icip*S5{cge>n^. jD*S5Tiin»^nfc 

?n^lRtfl/^2 iJt«E$n, tfctflx-^OUTO 
&I/OUTlSrai*-rS. C©B$©Jtifcte. it (2 0) , 
(2 1) fcSWSsS (2 2) , (2 3) Cf cTV^. 

V/P?ynr*- 8fctt, Jt«gg6ttbl!!s8l7^ 
£©&ajx-^0UT0&tf0UTi. ^Yfcfl-^yi. Rtfi^v 

I <hl^)I/2a<i£e>*l3 0 ■7JU5 1 ^ , U-^D--8© 
til*5i SMtiISS9tC«fcD> 1 tfy h«®$n&/t 
X* h'J <y^©^<5 k -i fc^-FAy^SftTA*;* 

n-s. v;^^i^i7-9--8Te, cn^©A*tc<to, 

JlZtl, mm®%<9k£t) i fcfy hilM^tlfc^ JU# 
S5iXAX/h'J^^©^fi k -i iLT2it>TV>-5. 
[0 0 5 8] ±Bbfcv;i^yi^-y— 8<Z>JMtftttJ* 

©-His^^gi3&#ssLooiftB^-r-5. ^su^m*© 

^tft^yx, KXXU-^JH tbT-0.5tl/^)P2 

t+o.5 ttf, jnffsi o&tfangiii 1 ic-tn-ens 
£ft, innsgi o^e.yx-o.5tin»§§i la^yi+o.s 

octi©2 f<> h^-*a*i£s>n. sc (2 4) (2 5) 

(2 6) left oTJt$5E 3*1. /IX* HJ y ^©2<5 k £ 

*j»rLTai*$n-5. c©/ix^ h'j >>^©M6ittii 

SlHl?S9lCj;0®M$nfc^, 0 2©ftI*S5fCA^^ 

I I tfy hSM$nfc*«Mtc*r>trr-5/ix^ h u y 9 

©M«5k-i ^©fatffe^yx + ai.! dt*ot>e,n, 
©itt&lg§6. 7 Tl^/P±0.5 i©A/MHfl*£Jt!RS 

[0059] mi m\z7ii-t%i&w<omf&7ayi?mzi5 
v>t. ±iHiggig3 3feiyc-^©>f-t?ffl^e,n-5-7;^yi' 



(7) #IB¥8-4 6 5 2 5 

12 

9-9—8 *mW Vtztf, Z. T&fflx-^OUTORtfOUTl 

IEflftiaB4 0Afl:«**©-iaiW!ISH4lC*-r. * 
fc> £©@ft©»f££05t£^Lfchl'UXiof0^£ffl 

[0 0 6 0] 1if«©fB8W3-K:IBU NRZ I £&©« 

s^«sici/&t3in^«tc^«^©o. i#ehs 

T-5. OSD, 0 5 © h HJ X^tCii^T. /UOffl 
10 **s#ft-r^fig«. £5£©/\X£fioTfc»<BN8 
141 (^©^ffi^-^TttNANDy-hlli^^WTO 

) -e&o, *^*5^-r^>. ^©^fc«s 

fc. AX 1#>£>/1X 1 ^©jI&^/IX - lfr£/1X- 1 

<^<Dm&v>m&\z*>n*.mmto (^©^m^-^Ttt 
NANDy-hm^;ft©Tai^«i ) ic?8 

jrr-s. c©^ict4. ^aix-^ooTORiycouTitit'^s 

MOT, fe5frJttll:SoT^5. 
0-^l.C«3fe.-r*tt«OlB. ^*D. 0 5©h>»JX«S 
20 0©-&-PP©&Bte, ^-©^©/tX©5I^IZj;CH*^SrlT 

iE-r^^i«gii©*?.fi:HTfes. mvm®<o*w 
17- snE*^s^ea*^bTii-5. 

[0 0 6 1] 04©Ih1?S0C±O, S^«^©5i 

KtfOUTlteNAND 1 4tCiie.n. iEOftfflf-^tL 

Tm^^n, is? hvi?xi?\zm*>m>. c^t. na 

ITE-r^fSIC. 8TiE«»K:U-fey ht3J»»*ntf«k<, 0 

tt, NRZ I £&x-*£S!|«2l*fc)§H;:&oTVi£. 
g$!6«Jlr«, ^©^W^-^ri. NOT2 15ra^di 
\Z&K>¥}ZfKfcU. NRZlM©f-^ttT(iiA$ 

[0 0 6 2] Sfc. mtUr— ^0UTOS.ytjiMS35-ltC<J; 
D 1 higM^tlfcOUTOtt. XOR 1 5tCA*^n, 
^©iKH. Mtiix-^OUTOtC^^Tx-^^O^?. 1 % 

1 jS»6 0 IC*fl;-r*tt«&*mUT^*. ifflr 
-^OUTlfc»UT"bH«fc. ^m^-iS'OUTlR^JiMlg 
40 34-liCj;0 1 \fy hSM^tlfcOUTl^ XOR 1 6fc«t 

9tf-?*50*^i, *fcrii*>&ofc:&fbLTV>s 

XOR 1 5 tXOR 1 6 
©m^tt. ^n^tljlMS35-2S.^3gji§§34-2lCcfcD 1 
haKSnTOR 1 7Ca&&fL OR17*5B. 
iSW^tBx— ^C*V»T0j&>&1, Sfcfil*''5>0'v.© 

Hi. d©OR 1 7©^(filf(t 05©hVUX«0 

[0 0 6 3] Sfc. XOR1 5tXOR16©fflAIK 

so n-?njiM§g35-23^t;ii®s34-2tc ( t o i k*y vmmz 



-261— 



(8) 

13 

*T»4» «kfflx-^0UT0a«0UTl»4#K: 1 tCftoTV* 
COJK7»Jyy7D^18©HlA», ttJttfffi 

[0 0 6 4] H5©hVu^«HlC*oT31» i0 

Tr#*J:5fc, »*f|[^fc±0x5-BriE'r4»&tt, 

ddXSo^p (JRft, ;^->lt»n) , 
&(even)ffi<7)l$ (Kft. /t*->2i»"r*> K0>*X 

T0O*ftT»0J.^«S«IB^«*(cvcn)«©l» 
ft. 3 > *<fctf, K^JRffidt^ttlx 

-^OUTl<D*ftT*OJL^«36ttlB3&««ft( odd)i@£>l$ 
/^->4i»t5) fc©*X9-STIE*fT 

[0 0 6 5] ±EOcfc5ftX^-STjE<Z)W)fe*H4O0 

tl5y7hVyx^»57y!y^7Dy^33-l, 33- 
2, 33-3, 33-4, , 33-N«fctt*n*nx9— ITiE©« 

TU^o H4 ICI4NAND 2 2 tN AND 2 3*3^^*1 
Ctt^?*. fbT, OR 2 4, AND 2 5, NOR 2 
6, &tfNOT2 KD&otzmf&Oimte (£CF* 

B©«5£B»t«rrs. ) *n*n«**B£tM 

[0 0 6 61-it, Bfill:OR2 8> AND 2 9 , NO 
R3 0flTNOT3 1 <D& 5 (£TF> <B 

ft#B<Mi«BKi*T 5o ) a*. *n*n«»#Bic 

ftlt*y7 hi/vX^ICjl8SnW-&NANDy- 40 

aow^HKictt, fn-pnxoR 1 s, xor i 6*> 

6- *n*tl«K»35-2»tfiBBi3#-2fcJ:*llfyh 
iKSBBS^LfcJ K7Uy^7n^l 8*6(Z>tH* 

[0 0 6 7] ±fB/1^ — >1S^- >4E> 

[0 0 6 8] «Oftffi9 s -^«K|RM8&nTV^^7h 50 



4#R§¥8-4 6 5 2 5 

UvX*33-l, 33-2, 33-3, 33-4, 33-N*fC»j»SnT 
^SSNANDy- h 2 2, 2 3^lCte, ±IS*J^[hJS& 

17*6©OT» NAND 1 4#*>&mmfiM 

*A*SftT^S, ^©NANDHfrBOiWO* 

u©*ft«J*-D&NANDy-h2 2, 2 3^*>6U-fe 
y >«W^7M/i?X^33-3, 33-4^lCi£<b>n, X5 

[0 0 6 9] NAND19K14, NAND 1 4 & 

^Lfc->^ hu^x^33-i*ctr;oR i ifr*>v>mmfi 

0, OR 1 7 0fi^SgnTV^v^ hl/>?X^34-3, 
34-4, 34-N*^U-fey hft^JT^S. 
[0 0 7 0] ZlCDJcdlC, hl/UX»B«>»«tf>&. S 

r*#ao/txj tltSU «tt»T*. ccDjgf££ 

[0 0 7 1] 05CO$KSlCD/t^ — XBffiHT. 

£9, ttfflT 5 — ^OUTOR«0UTl***ii> 1^60, Ofr 
6 1, fc*ft-rstt«t>» NRZ I**la)tH*TI41fc 

X^— STiE*NAND2 OTfroT^*. ^0/^-> 
^fflx-^OUTOXtKOUTl*^^, 1^60, 0 
1, iC^ftrTS. ^£D, XOR 1 5£XOR 1 6 

T, NAND201C, XOR1 5 <bX OR 1 6 <Dthjj(D 
-€-n j E r niBSS35-2, 34-2£;frLfca;ft£:fc<i:tfNAN 
D 1 4<D4£<£&aJx-^£l tfy h^y $v7 YV 
^X^33-l(Oai*<2:*AAL, 

[0 0 7 2] ±E^SICJ;D, fi;£tg^2ttfc&<D&m 

tc, NOT2 lS«Cii:«£DNRZ I^f-i't 

[0 0 7 3] *tU*>%. N R Z I $tWr~-& t. UTJ4, 

j^^, x*4, - 1 i oimimt&£ir\zn 

^TJ4, ±ET?KWbfc*»9Bfci*PR (1, 1) 

[0 0 7 4] ±EStM«iC45ViTtt, b^^fflX^S^ 
l/^iLTMJH, 2IC-0.5, +0.5 $:IS^bT 
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15 

a*, . +0.7 K&st^&^iijT^s&e. 

CO 0 7 5] 

^>S*a^S^fflV^rttCJ:D, PR (1, 1) IZK 
[0 0 7 6] t&fc©PR (1, 0, -1) ©«£ 

[0 0 7 7] 0. l©2ffl[ffifffi?&|HSbfcjK^ 

ab5k#B©T-^h-yh^0T'*U«i:, IT'&S 
9S&t<ik* lt/nytrVy hmi©;tg^<5k-, tgk 
U i©iDl?igm (y k + <5i-, ) »6i9»i;»tt»6 

n&2:3©*ipw«;n, 2 <h£^n^njti&u KJt 



16 



[01] *»9B©«5t«#»©«*H-Cfe*. 

[02] *%w<omM&<»-ttm*m-Mmfm~i! 
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[0 3] **M©v;^^i/^^©-*««fts-r«* 
[0 5] *»Mt*»a«#©«MajftftjRTh^ux 

[06] ^OPR (1, 0, -1) *«&©*jM»S 
[&*t<BS19§] 

i 

2 PLL 

3 g[»§§ 

4 y7h^ 
5,10,11 J0»§§ 
6,7,13 Jfc«$g 

8 T^yi/^-y- 

9 ilMIUgS 

12 ^F^SCBS 
1 4, 1 9, 2 0, 2 2, 2 3 
15,16 XOR^-h 

1 7, 2 4, 2 8 ORy-h 
18 JK7Vy?yUy-f 

2 1, 2 7, 3 1 NOT^-h 
2 5, 2 9 AND if — h 

2 6, 3 0 NORy-h 

3 6, 3 7, 3 8 AAtfH 1 
3 3, 3 4, 3 5 z/yVVVT,? 

39 mijm- 



NAND^-h 



30 



II] 



u ^ ;i/ l >- 
2 >- 



3 

QUTQ 



OUT 1 



U A * 



CLOCK 



[03] 



0UT0> 
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to 2 >- 
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